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Nucleoside and oligonucleotide synthesis Nucleosides 1-3 and their phosphoramidites were synthesized as outlined in Schemes S1-
S2.
Details for the synthetic procedures are given below. 1-(2'-Deoxy-β-D-erythropentofuranosyl)-(1H)-1,2,3-triazole-4-carboxamide could be obtained by a synthetic route that involved constucting the triazole on the deoxyribose (Scheme S1). The toluoyl-protected sugar azide was formed by the condensation of sodium azide with 1-chloro-2'-deoxy-3',5'-di-O-ptoluoyl-α-D-erythro-pentofuanose (4) Supplementary Material
Into a pressure tube containing 10 mL of methanol, 93 mg of methyl 1-(2'-deoxy-3',5'-di-O-
g/mol) was added. The pressure tube was placed into a -78 °C bath and ammonia gas was bubbled into the methanol until the volume in the tube had doubled. The tube was subsequently sealed with a teflon screw cap and was placed into a 50 °C oil bath overnight. The next day, the tube was removed from the oil bath and was placed into a -78 °C bath to reduce the pressure in the tube. Once the tube had sufficiently cooled, the cap was removed and the tube was allowed to warm to room temperature. The methanolic solution was evaporated to dryness, and the resulting oil was extracted into water and dichloromethane. The aqueous phases were combined and lyophilized to dryness to yield 41 mg
2.5 (m, 2H, H2'); δ 3.5 (m, 2H, H5'); δ 3.9 (m, 1H, H4'); δ 4.3 (m, 1H, H3'); δ 4.9 (t, J=5.2 Hz, 1H, 5'-OH); δ 5.4 (d, J=4.1 Hz, 1H, 3'-OH); δ 6.4 (t, J=6.1 Hz, 1H, H1'); δ 7.5-7.9 (2s, 2H, NH 2 ); δ 8.7
(s, 1H, H5(heterocycle)).
13
C NMR (DMSO-d 6 ): 161.29, 142.98, 124.89, 88.79, 87.78, 73.94, 70.64, 61.36 . MS(FAB): M+Na = 251. High res. MS(FAB): calc. 229.0937, actual 229.0939.
Into a oven dried 100 mL round bottom flask, 55 mg (0.24 mmol, MW = 228 g/mol) of 1-(2'-deoxy-3',5'-β-D-erythro-pentofuranosyl)-1,2,3-triazole-4-carboxamide (9) was added. The nucleoside was dried by repeated co-evaporations with pyridine (distilled over calcium hydride).
The resultant white powder was dissolved in 20 mL of pyridine with stirring, and 91 mg of 4,4'-dimethoxytrityl chloride was added to the reaction flask. The reaction was run for one to two 
In a 25 mL, oven dried round bottom flask, 77 mg (145 mmol; MW = 530 g/mol) of 1-(2'- In a 25 mL, one necked round bottom flask, 0.6 mL of azidotrimethylsilane (4.54 mmol, MW = 115 g/mol, density = 0.868 g/cm ) were added dropwise to 15 mL of toluene. A condenser was added to the flask, and the reaction was allowed to reflux for 72 hours. At this time, an equimolar amount of water was added to hydrolyze the trimethylsilyl group from the heterocycle, and the reaction was allowed to reflux for an additional 12 hours. The reaction was cooled on ice, and the resulting precipitate was filtered off and recrystallized in water and methanol to yield the methyl-1,2,3-triazole-4-carboxylate (10) in 57 % yield (331 mg; MW = 127 g/mol). 
Methyl 1,2,3-triazole-4-carboxylate (10) (828 mg, MW=127 g/mol; 6.5 mmol) was dissolved in 45 mL of acetonitrile in a 100 mL round bottom flask. Sodium hydride (33 mg of 60% MW=24 g/mol; 7.15 mmol) was added and allowed to stir until hydrogen gas ceased to evolve (about 30 minutes). After 30 minutes, the toluoyl-protected chlorodeoxyribose (4) (3.75 g, MW=389 g/mol;
9.6 mmol) was added and allowed to stir for one hour, monitoring by TLC in hexanes:ethyl
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acetate::2:1 (RF of product = 0.5). The reaction was quenched by filtration over a pad of Celite.
The filtrate was concentrated by rotary evaporation, and the resulting solid was loaded onto a silica gel column poured in hexanes. A slow gradient was run to 15% ethyl acetate:85 % hexanes, collecting 100 mL fractions. The fractions containing the spots with RF=0.5 and no spots with RF=0.2 were pooled together and concentrated by evaporation under diminished pressure. The solid was dissolved in dichloromethane and recrystallized using ethyl alcohol.
The precipitate was filtered off and was found to be 176 mg (MW = 479 g/mol) of pure β N2-linked nucleoside (11β) (yield = 6 %). 
carboxylate (11β) (100 mg, 0.188 mmol, MW = 479 g/mol) was transferred into a pressure tube containing 10 mL of methanol. The pressure tube was placed into an ice bath, and ammonia gas bubbled into the methanol for 20 minutes. The tube was subsequently sealed with a teflon screw cap and was left to stir at room temperature for two days. After two days, the tube was removed from the oil bath and placed into a -78 °C bath to reduce the pressure in the tube.
After 30 minutes, the cap was removed and the tube was allowed to warm to room temperature.
The completion of the reaction was confirmed by TLC in ethyl acetate:methanol::10:1 (RF= 0.44). The methanolic solution was evaporated to dryness, and the resulting oil was extracted into water and dichloromethane. The aqueous phases were combined and lyophilized to The data collected by exposure to the Blot Imaging (BI) imaging plate was imported with a GS363 plate scanner (BioRad) and worked up using the Molecular Analyst software from
BioRad. Work-up of the data generated by the BioRad system was performed as previously described by generating background-extracted experimental profiles of the data. 56 The data collected on the Storm 860 Phosphor Screen was collected by the Storm 860 Imager (Molecular Dynamics) using the Scanner Control software from Molecular Dynamics. The image was subsequently imported into Image Quant (Molecular Dynamics) for data work-up. Due to differences between the BioRad and the Molecular Dynamics software, the data work-up of images generated using the Storm 860 Imager varied. In the BioRad software, the line was represented as a function of intensity per horizontal position, while in the Molecular Dynamics software, the line was represented as a function of intensity versus length.
To work up an image generated using the Molecular Dynamics system, the gel image was opened using the Image Quant  software. Four profile lines were drawn throughout the gel for background measurement for sample gel work-up using the Molecular Dynamics software). A single line was drawn across the region of interest containing signals. The x-y coordinates for the background traces were copied into Microsoft Excel, where they were averaged and subsequently subtracted from the corresponding experimental x-y coordinates, yielding background-corrected values for the experimental data. The x-y coordinates for the corrected data were imported into Microcal Origin and plotted to yield a trace with up to four maxima.
These maxima corresponded to the relative amounts of TMP, dGMP, dCMP, and dAMP incorporated by the polymerase. The multiple peaks in the trace were fit using a Lorentzian fit algorithm. The results of the fitting algorithm yielded area readings for each of the four peaks in
